Juvenile Pernicious Anwemia L J H Arthur MB MRCP (Derbyshire Children's Hospital, Derby, DE] 3BA) A M was born normally at 38 weeks on 13.8.67, weight 2.62 kg. She made good progress at first, but presented at 3j years, very pale and small, with a year's history of poor weight gain, respiratory infectionas and pallor: weight 10.43 kg (23 lb), height 87.6 cm (34j in), both below the 3rd percentile (Fig 1) .
Hb 4.8 g/100 ml; marrow frankly megaloblastic. Serum folate normal (17.0 ng/ml), vitamin B12 low (60 pg/ml). Schilling test showed little absorption of 58Co B12; normal absorption was restored by addition of intrinsic factor (Table 1) . Gastric intrinsic factor assays were low (Table 2) . Gastric biopsy showed normal mucosa, no sign of gastritis or atrophy. No gastric intrinsic factor or parietal cell antibodies were found in A M or her parents. Normal Hb rapidly followed saturation with injections of cyanocobalamin and she had a remarkable growth spurt (Fig 1) . Identification of defect: The immediate precursor of intrinsic factor in the parietal cell is parietal cell antigen; antibodies to parietal cells were therefore conjugated with fluorescein. Fluorescent staining of fresh sections of gastric mucosa showed that parietal cell antigen was present in increased amounts as compared with 2 normal stomachs. We can therefore suppose that a metabolic block is present and can locate it in the synthetic pathway: gastric parietal cell antigen intrinsic factor. 
Discussion
There are numerous causes of megaloblastic anaemia in infancy and childhood and some of these are listed by Chanarin (1969) (2) Defects in interconversion of folate co-enzyme.
There are three groups of children with a primary megaloblastic anwmia which responds completely to lifelong injections of vitamin B12; only two of these have a defect of intrinsic factor, and only one has gastric atrophy and achlorhydria (Table 3 ).-These three groups of juvenile pernicious anemia, which are rare, genetically determined, recessively inherited and clearly distinguishable, are as follows: (1) due to specific failure of intrinsic factor synthesis (this case);
(2) as part of the idiopathic hypoparathyroidismcandidosis syndrome; (3) due to lack of specific ileal receptors for the vitaminB12-intrinsic factor complex (Imerslund's disease) (Imerslund 1960 , Imerslund & Bjornstad 1963 . Clinicalfeatures: The first and third types present in early childhood when maternally transferred vitamin B12 runs out. Anaemia and growth failure may suggest cceliac disease, but jejunal biopsy is normal. There is often mild steatorrhoea, the rapid turnover of intestinal mucosal cells making them, like the marrow, vulnerable to lack of vitamin B12, which is concerned with DNA syn- thesis. In both, injections of cyanocobalamin restore growth and blood findings to normal. The injections must be continued for life. Chanarin (1969) has collected from the literature 35 cases of the first type and 23 of the third. The second type usually starts near the second decade and is the commonest form. In the idiopathic hypoparathyroidism-candidosis syndrome (often called the pluriglandular syndrome or polyendocrinopathyalthough two of the most common features, candidosis and pernicious anmmia, are not endocrine diseases) there may be a wide variety of associated conditions. Addison's disease (of the adrenals), alopecia, Hashimoto's disease, juvenile cirrhosis, ovarian failure and splenic agenesis were present in some or all of the cases reviewed by Blizzard & Gibbs (1968) . It is recessively inherited (Spinner et al. 1968 ). Differentiation of the three types: The Schilling test, in which vitamin B12, labelled with a radioactive isotope of cobalt (usually 67Co) is given by mouth and its urinary excretion measured, is abnormal in all three types, but in the first two addition of intrinsic factor will correct the abnormality. Intrinsic factor assay is abnormal in the first two and normal in the third. Gastric acidity is normal in the first and third types and gastric mucosal atrophy is present in the second. These features are summarized in Table 3 . What should be calledjuvenile pernicious anxmia ? Until the early 1960s no distinction was made between the first two typesthat is pure intrinsic factor deficiency and the hypoparathyroidismcandidosis syndrome. Since then most authors (e.g. Castle 1970) have included both types. Chanarin, however, only accepts hypoparathyroidism-candidosis, referring to the first type simply as congenital intrinsic factor deficiency. Castle regards the inclusion of Imerslund's disease as improper, but etiologically congenital intrinsic factor deficiency has as little in common with adult pernicious aneemia as Imerslund's disease. As a clinician it seems best to me to designate all the primary vitamin B12-dependent megaloblastic anemias of childhood as distinct types ofjuvenile pernicious anemia.
Osteopetrosis C L Newman MB MRCP1 (for J K Lloyd MD FRCP) (Institute ofChild Health, London WCINIEH)
The severe recessive form ofosteopetrosis presents in infancy and often results in death within one to two years. The exact nature of the underlying metabolic defect is unknown. Recently treatment with a calcium depleting regime has been used (Dent 1965) and this approach has been adopted in the 2 patients described.
Case 1 M W, a boy aged 4, born of unrelated parents, presented at 9 months with hepatosplenomegaly and anemia. A negative calcium balance was achieved by treatment with a low calcium diet (< 100 mg/day) and cellulose phosphate (12.5 g/day). No serious problems in management occurred on this regime, and there have been striking radiological changes over a three-year period. The new bone laid down during growth is much less dense and recent 59Fe uptake studies suggest there is functioning marrow tissue within this new bone. Regular transfusion has not been required for the anemia, and the hwmoglobin has varied between 7 and 9 g/100 ml. Case 2 C B, a boy aged 14 months, born of unrelated parents, presented at 8 months with hepatosplenomegaly and aneemia. A negative calcium balance was not achieved with a low calcium diet alone, and on the introduction of cellulose phosphate severe, although asymptomatic, hypocalcimia occurred (serum calcium 4.9 mg/100 ml); this necessitated stopping the cellulose phosphate therapy. Severe anaemia with a marked hiemolytic component associated with hypersplenism necessitated frequent transfusions.
Steroid therapy (prednisolone 15 mg/day) reduced 'Present address: Hammersmith Hospital, London W12 OHS
